,Methods and Materials

H NMR and
13 C NMR spectra were recorded on Bruker DPX-400 (operating at 400
MHz for 1 H NMR and 100 MHz for 13 C NMR) in CDCl 3 with tetramethylsilane as internal standard. All spectra were recorded at 25 o C and coupling constants (J values) were given in Hz. Chemical shifts were given in parts per million (ppm). Splitting patterns are designated as s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), and p (pentet). All the 13 C spectra were recorded with simultaneous decoupling of proton nuclei. Mass spectra were recorded on Agilent Technologies 6530 Accurate-Mass Q-TOF LC/MS. Absorption spectra were performed by using a Varian Cary-100 spectrophotometer. Fluorescence measurements were conducted on a Varian Eclipse spectrofluometer. Reactions were monitored by thin layer chromatography using Merck TLC Silica gel 60 F 254 . Silica gel column chromatography was performed over Merck Silica gel 60 (particle size: 0.040-0.063 mm, 230-400 mesh ASTM).
All other reagents and solvents were purchased from Aldrich and used without further purification. Compounds 1 1 , 2 2 , 16 3 and 17 4 were synthesized according to literature.
1
Catechol (10 g, 90 mmol) and ethyl iodide (22 mL, 273 mmol) were dissolved in CH 3 CN (150 mL) in a 500 mL round-bottomed flask. K 2 CO 3 (37.6 g, 273 mmol) and a few crystals of 18-crown-6 were added. The reaction mixture was refluxed for 18 h and followed by TLC silica gel plates using n-hexane-ethyl acetate (8:1) as mobile phase. The reaction mixture was filtered and the CH 3 CN was evaporated in vacuo. The crude product was purified by silica gel column chromatography using n-hexane-ethyl acetate 
Synthesis of Compound 2
2 Compound 1 (10 g, 60 mmol) were dissolved in trifluoroacetic acid (20 mL) in a 100 mL round-bottomed flask. Hexamethylenetetramine (12.6 g, 90 mmol) was added. The reaction mixture was refluxed for 12 h and followed by TLC silica gel plates using n-hexane-ethyl acetate (5:1) as mobile phase. Then, it was extracted with ethyl acetate and water. Organic layer was dried with Na 2 SO 4 and evaporated in vacuo. The crude product was purified by silica gel column chromatography using n-hexane-ethyl acetate (5:1) as mobile phase.
Fraction containing compound 2 was collected then the solvent was removed under reduced pressure (30 mmol, 5.8 g, 50 %). 190.5, 154.0, 148.8, 129.7, 126.22, 111.5, 110.5, 64.3, 64.2, 14.4, 14.4 ppm. 4, 149.4, 148.6, 125.71, 121.3, 113.7, 113.6, 64.4, 64.3, 55.7, 15 .1, 15.1 ppm.
Synthesis of Compound 5
Compound 4 (4 g, 16.7 mmol) and p-toluenesulfonic acid monohydrate (6.4 g, 33.5 mmol)
were dissolved in methanol (50 mL) in 250 mL round-bottomed flask and refluxed for 24 h.
The solvent was removed, and crude product was dissolved in NH 4 OH (30 mL, 30%) and extracted with CH 2 Cl 2 . Organic layer was dried with Na 2 SO 4 and evaporated in vacuo. The crude product was purified by silica gel column chromatography using CH 2 Cl 2 :CH 3 OH (100:4) as mobile phase. Fraction containing compound 4 was collected then the solvent was removed under reduced pressure (12.3 mmol, 3.1 g, 73 %). 6, 148.9, 148.6, 132.9, 119.2, 113.5, 112.1, 64.6, 64.6, 58.4, 52 .3 ppm.
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Synthesis of Compound 6 and 7
Compound 5 (3 g, 11.9 mmol) was dissolved in CH 2 Cl 2 (60 mL) in 250 mL round-bottomed flask and triethylamine (1.82 mL, 13 mmol) and di-tert-butyl dicarbonate (2.8 g, 13 mmol)
were added. The reaction mixture was stirred for 23 h at room temperature and followed by TLC silica gel plates using CH 2 Cl 2 :CH 3 OH (100:4) as mobile phase. Then, it was extracted sequentially with HCl (1M, 20 mL), sat. NaHCO 3 (20 mL) and water (20 mL). Organic layer containing compound 6 was dried with Na 2 SO 4 and evaporated under reduced pressure.
Compound 6 was used in the next step without further purification.
Compound 6 (4 g, 11.3 mmol) was dissolved in THF (30 mL) in 250 mL round-bottomed flask. After reducing the temperature of the reaction mixture to 0 o C, NaBH 4 (0.86 g, 22.6 mmol), LiCl (0.96 g, 22.6 mmol) and ethanol (20 mL) were added. The reaction mixture was stirred for 23 h at room temperature and followed by TLC silica gel plates using CH 2 Cl 2 :CH 3 OH (100:4) as mobile phase. The solvent mixture was evaporated in vacuo and the product was extracted with CH 2 Cl 2 and water. Organic layer was dried with Na 2 SO 4 and evaporated in vacuo. The crude product was purified by silica gel column chromatography using CH 2 Cl 2 :CH 3 OH (100:4) as mobile phase. Fraction containing compound 7 was collected then the solvent was removed under reduced pressure (8 mmol, 2.6 g, 70 %). 2, 148.8, 148.1, 132.6, 118.9, 113.7, 112.4, 79.7, 66.3, 64.6, 56.4, 28.3, 14 .8 ppm.
Synthesis of Compound 8
To a 250 mL round-bottomed flask containing argon-degassed CH 2 Cl 2 (120 mL) were added Dess-Martin periodinane (4.9 g, 11.5 mmol) and Compound 7 (2.5 g, 7.7 mmol). The reaction mixture was stirred for 23 h at room temperature and followed by TLC silica gel plates using 
Synthesis of Compound 9
Compound 8 (2.2 g, 6.8 mmol) and 2-picolylamine (0.9 g, 8.3 mmol) were dissolved in methanol (50 mL) in 100 mL round-bottomed flask and stirred for 6 h at room temperature.
After reducing the temperature of the reaction mixture to 0 o C, NaBH 4 (0. 51 g, 13.6 mmol) was added and the resulting mixture was stirred for 18 h at room temperature. The methanol was evaporated in vacuo. Then, crude product was extracted with CH 2 Cl 2 and water. Organic layer was dried with Na 2 SO 4 and evaporated in vacuo. The crude product was purified by silica gel column chromatography using CH 2 Cl 2 :CH 3 OH (100:6) as mobile phase. Fraction containing compound 9 was collected then the solvent was removed under reduced pressure 5, 149.3, 148.8, 147.9, 136.5, 122.2, 121.9, 120.2, 118.5, 113.7, 112.8, 111.9, 64.6, 64.6, 64.5, 54.8, 54.4, 28.4, 11.9, 14 .9 ppm. 
MS (TOF -ESI
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Compound 9 (1.6 g, 3.9 mmol) and K 2 CO 3 (0.8 g, 5.8 mmol) were dissolved in CH 3 CN (40 mL) in a 100 mL round-bottomed flask. Methyl iodide (0.55 g, 3.9 mmol) was added to the reaction mixture in a dropwise manner. The reaction mixture was stirred for 5 h at room temperature and followed by TLC silica gel plates using CH 2 Cl 2 :CH 3 OH (100:6) as mobile phase. It was filtered and the CH 3 CN was evaporated in vacuo. The crude product was purified by silica gel column chromatography using CH 2 Cl 2 :CH 3 OH (100:6) as mobile phase.
Fraction containing compound 10 was collected then the solvent was removed under reduced pressure (2.6 mmol, 1.1 g, 67 %). 
Synthesis of Compound 11
Trifluoroacetic acid (3 mL) was added to a solution of 10 (1.0 g, 2.3 mmol) in CH 2 Cl 2 (30 mL) and stirred at for 23 h at room temperature. After removing the solvent, saturated K 2 CO 3 was added to the reaction mixture, and the product was extracted into CH 2 Cl 2 . Organic layer containing compound 11 was dried with Na 2 SO 4 and evaporated under reduced pressure. No further purification was required (2.22 mmol, 0.73 g, 95 %). 
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Synthesis of Compound 12
Compound 11 (600 mg, 1.8 mmol) and 2-pyridinecarboxaldehyde (0.2 mL, 2.2 mmol) were dissolved in methanol (50 mL) in 100 mL round-bottomed flask and refluxed for 2 h at room temperature. After reducing the temperature of the reaction mixture to 0 o C, NaBH 4 (140 mg, 3.6 mmol) was added and the resulting mixture was stirred for 18 h at room temperature. The methanol was evaporated in vacuo. Then, crude product was extracted with CH 2 Cl 2 and water.
Organic layer was dried with Na 2 SO 4 and evaporated in vacuo. The crude product was purified by basic alumina column chromatography using CH 2 Cl 2 :CH 3 OH (100:2) as mobile phase. Fraction containing compound 12 was collected then the solvent was removed under reduced pressure (1.1 mmol, 460 mg, 60 %). 2, 159.6, 149.3, 148.9, 148.8, 147.9, 136.4, 136.1, 135.0, 123.0, 122.5, 121.9, 121.7, 120.1, 113.4, 112.6, 65.6, 64.6, 64.5, 63.9, 59.7, 52.7, 42.6, 14.9, 14.9 ppm. 
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Synthesis of Compound 13
Compound 12 (400 mg, 0.95 mmol) was dissolved in CH 3 CN/CH 3 OH (15/15 mL) in a 100 mL round-bottomed flask. Formaldehyde (37% in water, 3.1 mL), NaBH 3 CN (180 mg, 2.9 mmol), AcOH (1.2 mL) were added and the reaction mixture was stirred for 18 h at room temperature. After the solvent was removed, saturated NaHCO 3 (10 mL) was added, and the product was extracted into CH 2 Cl 2 . Organic layer was dried with Na 2 SO 4 and evaporated in 160.5, 159.8, 148.9, 148.3, 147.9, 136.3, 136.3, 132.3, 123.1, 122.8, 121.8, 121.7, 121.4, 114.5, 113.0, 66.0, 64.6, 64.5, 60.6, 60.3, 55.9, 43.1, 39.0, 14.9, 14 .9 ppm. 
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Synthesis of Compound 14 (Compound 1-Zn (II))
Trifluoromethanesulfonic acid (0.26 mL, 2.96 mmol) was dissolved in CH 2 Cl 2 (10 mL) and anhydrous HNO 3 acid (0.08 mL, 1.48 mmol) was added, which caused a white, crystalline solid to precipitate from the solution. After reducing the temperature of the reaction mixture to 0 o C, Compound 13 (160 mg, 0.37 mmol) dissolved in CH 2 Cl 2 (2 mL) was added in one portion. The reaction mixture was stirred at to 0 o C, for 2 h and then quickly poured onto 1 g of crushed ice. A saturated solution of NaHCO 3 (10 mL) was added, and the crude reaction mixture was extracted with CH 2 Cl 2 . Organic layer was dried with Na 2 SO 4 and evaporated in vacuo. The crude product was purified by basic alumina column chromatography using CH 2 Cl 2 :CH 3 OH (100:1) as mobile phase. Fraction containing compound 14 was collected then the solvent was removed under reduced pressure (0.09 mmol, 44 mg, 25 %). 
